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numbering of the tau 43 nucleotides represented by SEQ 1D NO: 1-9 is according to the shortest
R4 isoform (tau 43, nucleotides 1 through 1149, represented in the first row of the above figure});

numbering of the tau 44 nucleotides represented by SEQ ID NO: 10-14 is according to the

shortest R3 isoform (fau 44, nucleotides 1 through 1056, represented in the sixth row from the
bottom in the above figure)

FIGURE 1
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FIGURE 10

Human brain tissue, Transgenic rat brain tissue
autopsy from AD patient TG line Nr. 318
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TRANSGENIC ANIMAL EXPRESSING
ALZHEIMER’S TAU PROTEIN

This application is a continuation of U.S. Pat. No. 8,288,
608, which issued on Oct. 16, 2012 from U.S. patent appli-
cation Ser. No. 10/521,049 filed Nov. 01, 2005, which is a
national phase application under 35 U.S. C. §371 of Interna-
tional Application No. PCT/EP2003/007390filed 9 Jul. 2003,
which claims priority to Austrian Application No. A 1053/
2002 filed 12 July 2002, the contents of each mentioned
application is incorporated herein by reference in its entirety.

Neurodegenerative diseases represent a heterogeneous
group of genetic and acquired neurological disorders that
result in severe and progressive cognitive and motor impair-
ment with onset during mid- to late-life (1). The most com-
mon cause of dementia is Alzheimer’s disease. In less than
5% of the cases Alzheimer’s disease genetic factors are
involved, the rest of cases are sporadic.

Tau protein is the protein expressed in central nervous
system and plays a critical role in the neuronal architecture by
stabilizing intracellular microtubule network. Impairment of
the physiological role of the tau protein either by truncation,
hyperphosphorylation or by disturbing the balance between
the six naturally occurring tau isoforms leads to the formation
of'neurofibrillary tangles (NFT), dystrophic neurites and neu-
ropil threads. These structures represent ultrastructural hall-
marks of Alzheimer’s disease. The major protein subunit of
these structures is microtubule associated protein tau (2, 3).
The amount of NFT found in autopsies of AD patients corre-
lates with clinical symptoms including intellectual decline.
Therefore tau protein plays a critical role in AD pathology.
The recent discovery of cosegregation of specific mutations
in the tau gene with the disease frontotemporal dementia with
Parkinsonism linked to chromosome 17 (FTDP-17) has con-
firmed that certain abnormalities in the tau protein can be a
primary cause of neurodegeneration and dementia in affected
individuals (4, 5). However there is no experimental model
that would directly address the details on the role of tau
protein in pathogenesis of AD.

Recent transgenic models of AD are based on expression of
proteins associated with FAD (APP, PS1, ApoE etc.) either
mutated or not. They include single and multigenic human-
ized animals. However none of the models recapitulates both
hallmarks of AD, they usually do not show neurofibrillary
pathology and none of them includes the possibility of inves-
tigation the function of environmental risk factors, which play
a major role in the development of AD.

Currently available animal models showing some neu-
rofibrillary changes are based solely on transgenic expression
of mutated tau derived from frontotemporal dementia linked
to chromosome 17 (FTDP17). Typical example of this group
is INPL3 transgenic mouse (6). Another evidence on the role
of mutated tau have been published recently by Goedert and
Spillantini (7).

In another transgenic animal model an overexpression of
four repeat tau protein was investigated. Prominent axonopa-
thy in the brain and spinal cord was reported and it was shown
that an overexpression of four repeat tau protein isoform is
sufficient to alter physiology of neurons. In the model, axonal
dilations with accumulation of neurofilaments were docu-
mented in the neurons of central nervous system however
without formation, however of intraneuronal neurofibrillary
tangles (8).

The transgenic mouse was also produced in order to exam-
ine the normal cellular function of tau and its role in patho-
genesis. The transgenic mouse overexpress a genomic tau
transgene and also tau cDNA transgene. The comparison of
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two models shows that the distribution of tau is similar in both
transgenic lines. Tau-immunoreactive axonal swellings were
found in the spinal cords of the cDNA mice, which correlated
with a hind-limb abnormality, whereas neuropathology was
not observed in the genomic mice (9).

Despite of the advantage of rat as an experimental model in
neurobiology in comparison to mice, it is surprising that no
tau transgenic model for neurofibrillary pathology was pro-
duced. In general it is considerable lower amount of trans-
genic rat models of neurodegeneration produced till now.
None of them recapitulates tau pathology, which is typical for
AD.

Czech C, et al. (12) described a transgenic rat model which
comprises of mutations in the gene coded for presenilin 1
(SP1). PS1 is considered as a cause for the majority of cases
of early onset familial Alzheimer’s disease, however the pub-
lished model did not show sufficient signs of AD associated
pathology. Echeverria V and Cuello A C. (13) comment on the
role of intracellular accumulation of beta amyloid and the
possible neuropathological role of intracellular amyloid-beta
accumulation in Alzheimer’s disease. Their present recent
observations from a rat transgenic model with a phenotype of
intracellular accumulation of A-beta fragments in neurons of
the hippocampus and cortex, however without plaque and
NFT formation. Therefore for rats, which is the second most
often used animal in transgenic studies applies the same as for
mice: there is no transgenic rat described in scientific litera-
ture that would express truncated tau protein and showed
NFT formation.

Till now there is no experimental model available for inves-
tigation of etiology of AD in a connection with hypertension
or other risk factors like diabetes and dislipidemia, which are
associated with AD. Genetic background of experimental
transgenic animals plays a role in the development of appro-
priate transgenic model

It is well known that AD is associated with certain envi-
ronmental risk factors. It was shown in epidemiological stud-
ies, that risk factors for vascular disease and stroke are asso-
ciated with cognitive impairment and Alzheimer’s disease;
moreover the presence of cerebrovascular disease intensifies
the presence and severity of the clinical symptoms of Alzhe-
imer’s disease (14). Another link between hypertension and
dementia of AD type is indicated in a Rotterdam Study (15).

Therefore it is important to develop an experimental model
for AD, which would mimic the main pathological features of
the disease and simultaneously allows an expression of envi-
ronmental factors associated with AD etiology.

It is therefore an object of present invention to provide an
experimental model, which reflects the hallmarks of AD as
close as possible and also the assay system for substances for
treatment, prevention and diagnosis of AD.

The present invention relates to a transgenic non-human
animal expressing cDNA encoded Alzheimer’s tau protein in
the brain of the transgenic animals. These animals exhibit NF
pathological activity in brains. The invention further relates to
a transgenic animal, which can be used as a screening assay
system in the process of identifying substances, which
improve learning and memory, inhibit neurodegeneration and
decrease the rate of neurofibrillary tangles (NFT) formation
and their elimination from the brain. The animals can be used
for identifying substances for prevention, treatment and diag-
nosis of neurodegenerative diseases, preferably tauopathies
and AD. The transgenic animals can also be used for investi-
gating the influence of AD associated risk factors, on the
development of AD. Another use of animals lies in the process
of drug target identification.
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The present invention describes the engineering of trans-
genic animals producing AD changes induced by specific
transgene, resembling Alzheimer’s disease in these animals.
This provides an investigative tool to the discovery and devel-
opment of drugs and diagnosis and to further study the role of
normal and diseased tau proteins in vivo.

The present invention relies on an induction of NF patho-
logical activity in brain of animals solely by expressing of
Alzheimer’s tau protein in the brains of transgenic animals.
Hallmarks of AD are induced in animals, which are prone to
induction of risk factors associated with etiology of AD,
which is another advantage of the present invention.

All technical and scientific terms used in the description of
preferred embodiments have—unless specified otherwise—
the same meaning as commonly understood in the field of art
to which this invention belongs. The preferred methods, the
laboratory procedures in cell culture, molecular genetics, bio-
chemistry, and nucleic acid chemistry and materials are
described in the invention, but any methods and materials
similar or equivalent can be used in testing of the present
invention. For procedures like recombinant nucleic acid
preparation, biochemical analysis, cell culture, and transgene
incorporation like electroporation, lipofection and microin-
jection standard techniques are used.

The term “Alzheimer’s tau” refers to the group of specifi-
cally truncated isoforms of tau protein engineered genetically
that corresponds to those present exclusively in AD diseased
brain. Alzheimer’s tau is capable of inducing of NF activity
on its own or in combination of other molecules in the brain.
As used herein, the term Alzheimer’s tau protein refers to the
group of truncated tau forms present in AD-diseased human
brain tissue.

The term “transgene” is used herein to describe genetic
material, which has been artificially inserted into the genome
of'a cell, particularly a mammalian cell for implantation into
a living animal. For specific countries, it may be necessary to
specifically exclude certain subject matter from this aspect,
such as human totipotent stem cells as such or processes
which lead to such cells, falling under Art.6 (1) and (2) of the
EC Directive 98/44/EC.

By “Alzheimer’s disease” (abbreviated herein as “AD”) is
meant a condition associated with formation of neurofibril-
lary tangles and beta amyloid plaques, as well as impairment
in both learning and memory. “AD” as used herein is meant to
encompass both AD as well as AD-type pathologies, i.e.,
diseases of the central nervous system with symptoms similar
to AD.

By “Neurofibrillary activity” (abbreviated herein as “NF”
activity) is meant a condition associated with formation of
neurofibrillary tangles in central nervous system with symp-
toms similar to AD.

By “symptoms similar to AD” and “phenomenon associ-
ated with AD” is meant a structural, molecular, or functional
event associated with AD, particularly such an event that is

(91-1059,
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readily assessable in an animal model. Such events include,
but are not limited to, neurofibrillary pathology, learning and
memory deficits, and other AD-associated characteristics.

By “transgenic animal” is meant a non-human animal,
usually a mammal (e.g., a mouse, rat, rabbit, hamster, etc.),
having a non-endogenous (i.e., heterologous) nucleic acid
sequence present as an extrachromosomal element in a por-
tion of its cell or stably integrated into its germ line DNA (i.e.,
in the genomic sequence of most or all of its cells). Heterolo-
gous nucleic acid is introduced into the germ line of such
transgenic animals by genetic manipulation of, for example,
embryos of the host animal.

By “construct” is meant a recombinant nucleic acid
sequence, generally recombinant DNA sequences, operable
linked to tissue specific or general promoter, which is gener-
ated for the purpose of the expression of a specific nucleotide
sequence(s), in mammalian cells, or is to be used in the
construction of other recombinant nucleotide sequences.

The present invention provides the structure, sequence and
method for generating of DNA constructs used for transgenic
animal preparation, which are characterised by the following
features:

A DNA construct comprises a cDNA molecule coding for
N- and C-terminally truncated tau molecules, wherein

the molecules have truncated at least 30 nucleotides down-
stream of the start codon and truncated at least the 30
nucleotides upstream of the stop codon of'the full length
tau cDNA sequence coding for 4-repeat and 3-repeat tau
protein, respectively, as given in Seq.accession number
NM__173727 in GeneBank

the minimally truncated tau core encompasses a protein
fragment which is encoded by nucleotides nos 742-930
(seq ID No. 9) (numbered according to tau protein iso-
form 43)

said DNA constructs are coding for proteins, which have
neurofibrillary (NF) pathology producing activity when
expressed in brain cells of animals.

This NF pathology producing activity can be quantified by
counts of neurofibrillary tangles per selected brain
region, e.g. using stereology approach. Alternatively,
neurobehavioural tests can be used for reliable evalua-
tion of cognitive scores in learning memory-addressing
tasks.

Specifically preferred tau cDNA molecules according to
the present invention comprise a nucleotide sequence
selected from the group of SEQ ID NOs 1 to 14. The
sequences are depicted in FIG. 1.

In a preferred embodiment of the invention, said cDNA

molecules represent a group of N- and C-terminally double
truncated cDNAs, which comprises the following nucleotide
sequences:
(Derivatives from 4-repeat tau (tau 43) are labeled R4 and
derivatives from 3-repeat tau (tau 44) are labeled R3). Num-
bering used here is derived from full length tau cDNA
described in Goedert et al. (24):

SEQ ID NO: 1

ATGCACCAAGACCAAGAGGGTGACACGGACGCTGGCCTGAAAGCTGAAGAAGCAGGCATTG-

GAGACACCCCCAGCCTGGAAGACGAAGCTGCTGGTCACGTGACCCAAGCTCGCATGGT -

CAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG-

GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGC -

CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCAAAGACACCACCCAGCTCTGGT -
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-continued
GAACCTCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCG-

GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC-
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCTCCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCAGATAAT TAATAAGAAGCTGGATCT -
TAGCAACGTCCAGTCCAAGTGTGGCTCAAAGGATAATATCAAACACGTCCCGGGAGGCG-
GCAGTGTGCAAATAGTCTACAAACCAGIVGACCTGAGCAAGGTGACCTCCAAGTGTGGCT -
CATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTAAAATCTGAGAAGCT -
TGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCACCCACGTCCCTG-
GCGGAGGAAATAAAAAGATTGAAACCCACAAGCTGACCTTCCGCGAGAACGCCAAAGC -
CAAGACAGACCACGGGGCGGAGATCGTGTACAAGTCGCCAGTGGTGTCTGGG-
GACACGTCTCCACGGCATCTCTCAGCAATGTC

SEQ ID NO:
(205-999, R4)
ATGGTCAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG-
GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGC -
CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCAAAGACACCACCCAGCTCTGGT -
GAACCTCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCG-
GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC-
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCTCCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCAGATAAT TAATAAGAAGCTGGATCT -
TAGCAACGTCCAGTCCAAGTGTGGCTCAAAGGATAATATCAAACACGTCCCGGGAGGCG-
GCAGTGTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAGGTGACCTCCAACTGTGGCT -
CATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTAAAATCTGAGAAGCT -
TGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCACCCACGTCCCTG-
GCGGAGGAAATAAAAAGATTGAAACCCACAAGCTGACCTTCCGCGAGAACGCCAAAGC -
CAAGACAGACCACGGGGCGGAG

SEQ ID NO:
(277-999, R4)
ATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGCCAACGCCACCAG-
GATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGTGAACCTCCAAAAT -
CAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCGGCAGL -
CGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTGGCAGTG-
GTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGCCCCCGTGC -
CCATGCCAGACCTGAAGAATGTCAAGTCCAAGATCGGCTCCACTGAGAACCTGAAGCACCAGC-
CGGGAGGCGGGAAGGTGCAGATAATTAATAAGAAGCTGGATCTTAGCAACGTCCAGTCCAAGT -
GTGGCTCAAAGGATAATATCAAACACGTCCCGGGAGGCGGCAGTGTGCAAATAGTCTACAAAC-
CAGTTGACCTGAGCAAGGTGACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAG-
GAGGTGGCCAGGTGGAAGTAAAATCTGAGAAGCTTGACTTCAAGGACA-
GAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCACCCACGTCCCTGGCGGAG-

GAAATAAAAAGATTGAAACCCACAAGCTGACCTTCCGCGAGAACGCCAAAGCCAAGACAGAC-

CACGGGGCGGAG
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SEQ ID NO:
(205-1089, R4)
ATGGTCAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG
GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGEE -
CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGT -
GAACCTCCAAAATCAGGGGAT CGCAGCGGCTACAGCAGCCCCGGCTCCCCAGECACTCCCG-
GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCARGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC -
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCT CCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCAGATAAT TAATAAGAAGCTGGATCT -
TAGCAACGTCCAGTCCAAGTGTGGC TCAAAGGATAATATCAAACACGTCCCGGGAGGCG-
GCAGTGTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAGGTGACCTCCAAGTGTGGCT -
CATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTAAAAT CTGAGAAGCT -
TGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCACCCACGTCCCTG -
GCGGAGGAAATAAAAAGATTGAAACCCACAAGCTGACCTTCCGCGAGAACGCCARAGE -
CAAGACAGACCACGGGGCGGAGATCGTGTACAAGTCGCCAGTGGTGT CTGGG-
GACACGTCTCCACGGCATCTCAGCAATGTCTCCTCCACCGGCAGCATCGACATGGTAGAC

SEQ ID NO:
(277-1089, R4)
ATCGCCACACCGCGGGGAGCAGCCCCTCCAGECCAGAAGGGCCAGGCCAACGCCACCAG-
GATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGTGAACCTCCAAAAT -
CAGGGGATCGCAGCGGC TACAGCAGCCCCGGCTCCCCAGGCACTCCCGGCAGE -
CGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTGGCAGTG -
GTCCGTACTCCACCCAAGTCGCCGTCT TCCGCCAAGAGCCGCCTGCAGACAGCCCCCETEC-
CCATGCCAGACCTGAAGAATGTCAAGT CCAAGATCGGCTCCACTGAGAACCTGAAGCACCAGC -
CGGGAGGCGGGAAGGTGCAGATAAT TAATAAGAAGCTGGATCTTAGCAACGTCCAGTCCAAGT -
GTGGCTCAAAGGATAATATCAAACACGTCCCGGGAGGCGECAGTGTGCAAATAGTCTACAAAC-
CAGTTGACCTGAGCAAGGTGACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAG-
GAGGTGGCCAGGTGGAAGTAAAATC TGAGAAGCT TGACTTCAAGGACA-
GAGTCCAGTCGAAGATTGGGT CCCTGGACAATATCACCCACGTCCCTGGCGGAG-
GAAATAAAAAGATTGAAACCCACAAGCTGACCTTCCGCGAGAACGCCARAGCCAAGACAGAC -
CACGGGGCGGAGATCGTGTACAAGT CGCCAGTGGTGTCTGGGGACACGTCTCCACGGCATCT -
CAGCAATGTCTCCTCCACCGGCAGCATCGACATGGTAGAC

SEQ ID NO:
(715-999, R4)
ATCAAACACGTCCCGGGAGGCGGCAGTGTGCARATAGT CTACAAACCAGTTGACCTGAGCAAG-
GTGACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGETG -
GAAGTAAAATCTGAGAAGC TTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTG -
GACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCT -
GACCTTCCGCGAGAACGCCAAAGCCAAGACAGACCACGEGGCGCAG

SEQ ID NO:
(709-999, R4)

GATAATATCAAACACGTCCCGGGAGGCGGCAGTGTGCAAATAGTCTACAAACCAGTTGACCT -

GAGCAAGGTGACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGC -
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-continued
CAGGTGGAAGTAAAATC TGAGAAGC TTGACTT CAAGGACAGAGTCCAGT CGAAGATTGG-

GTCCCTGGACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCT -

GACCTTCCGCGAGAACGCCAAAGCCAAGACAGACCACGGGGCGGAG

SEQ ID NO:

(715-954, R4)
ATCAAACACGTCCCGGGAGGCGGCAGTGTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAG-

GTGACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTG-
GAAGTAAAATCTGAGAAGCTTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTG-

GACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCTG

SEQ ID NO:

(742-930, R4)
GTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAGGTGACCTCCAAGTGTGGCTCATTAG-

GCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTAAAATCTGAGAAGCT -
TGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCACCCACGTCCCTG-
GCGGAGGAAAT

SEQ ID NO:
(91-966, R3)
ATGCACCAAGACCAAGAGGGTGACACGGACGCTGGCCTGAAAGCTGAAGAAGCAGGCATTG-
GAGACACCCCCAGCCTGGAAGACGAAGCTGCTGGTCACGTGACCCAAGCTCGCATGGT -
CAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG-
GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGC -
CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCAAAGACACCACCCAGCTCTGGT -
GAACCTCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCG-
GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC-
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCTCCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAGGT -
GACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTG-
GAAGTAAAATCTGAGAAGCTTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTG-
GACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCT -
GACCTTCCGCGAGAACGCCAAAGCCAAGACAGACCACGGGGCGGAGATCGTGTACAAGTCGC -
CAGTGGTGTCTGGGGACACGTCPCCACGGCATCTCAGCAATGTC

SEQ ID NO:
(205-906, R3)
ATGGTCAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG-
GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGC -
CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCAAAGACACCACCCAGCTCTGGT -
GAACCTCCAAAATCAGGGGATCGCAGCGGCTACAGCAGCCCCGGCTCCCCAGGCACTCCCG-
GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC-
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCTCCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCAAATAGTCTACAAACCAGTTGACCTGAGCAAGGT -

GACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTG-

GAAGTAAAATCTGAGAAGCTTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTG-

10
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GACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCT -
GACCTTCCGCGAGAACGCCAAAGCCAAGACAGACCACGEGGCGCAG

SEQ ID NO:
(277-906, R3)
ATCGCCACACCGCGGGGAGCAGCCCCTCCAGECCAGAAGGGCCAGGCCAACGCCACCAG-
GATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGTGAACCTCCAAAAT -
CAGGGGATCGCAGCGGC TACAGCAGCCCCGGCTCCCCAGGCACTCCCGGCAGE -
CGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTGGCAGTG -
GTCCGTACTCCACCCAAGTCGCCGTCT TCCGCCAAGAGCCGCCTGCAGACAGCCCCCETEC-
CCATGCCAGACCTGAAGAATGTCAAGT CCAAGATCGGCTCCACTGAGAACCTGAAGCACCAGC -
CGGGAGGCGGGAAGGTGCARATAGT CTACAAACCAGTTGACCTGAGCAAGGTGACCTCCAAGT-
GTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTARAATCT -
GAGAAGCTTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCAC-
CCACGTCCCTGGCGGAGGAAATAAAAAGAT TGAAACCCACAAGCTGACC TTCCGCGAGAACGC -
CAAAGCCAAGACAGACCACGGGGCGCAG

SEQ ID NO:
(205-996, R3)
ATGGTCAGTAAAAGCAAAGACGGGACTGGAAGCGATGACAAAAAAGCCAAGGGGGCTGATG
GTAAAACGAAGATCGCCACACCGCGGGGAGCAGCCCCTCCAGGCCAGAAGGGCCAGGEE -
CAACGCCACCAGGATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGT -
GAACCTCCAAAATCAGGGGAT CGCAGCGGCTACAGCAGCCCCGGCTCCCCAGECACTCCCG-
GCAGCCGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCARGAAGGTG-
GCAGTGGTCCGTACTCCACCCAAGTCGCCGTCTTCCGCCAAGAGCCGCCTGCAGACAGC -
CCCCGTGCCCATGCCAGACCTGAAGAATGT CAAGTCCAAGATCGGCT CCACTGAGAACCT -
GAAGCACCAGCCGGGAGGCGGGAAGGTGCARATAGT CTACAAACCAGTTGACC TGAGCAAGGT -
GACCTCCAAGTGTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTG -
GAAGTAAAATCTGAGAAGC TTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTG -
GACAATATCACCCACGTCCCTGGCGGAGGAAATAAAAAGATTGAAACCCACAAGCT -
GACCTTCCGCGAGAACGCCAAAGCCAAGACAGACCACGEGGCGGAGATCGTGTACAAGTCGC -
CAGTGGTGTC TGGGGACACGTCTCCACGGCATCTCAGCAATGTCTCCTCCACCG-
GCAGCATCGACATGGTAGAC

SEQ ID NO:
(277-996, R3)
ATCGCCACACCGCGGGGAGCAGCCCCTCCAGECCAGAAGGGCCAGGCCAACGCCACCAG-
GATTCCAGCAAAAACCCCGCCCGCTCCARAGACACCACCCAGCTCTGGTGAACCTCCAAAAT -
CAGGGGATCGCAGCGGC TACAGCAGCCCCGGCTCCCCAGGCACTCCCGGCAGE -
CGCTCCCGCACCCCGTCCCTTCCAACCCCACCCACCCGGGAGCCCAAGAAGGTGGCAGTG -
GTCCGTACTCCACCCAAGTCGCCGTCT TCCGCCAAGAGCCGCCTGCAGACAGCCCCCETEC-
CCATGCCAGACCTGAAGAATGTCAAGT CCAAGATCGGCTCCACTGAGAACCTGAAGCACCAGC -
CGGGAGGCGGGAAGGTGCARATAGT CTACAAACCAGTTGACCTGAGCAAGGTGACCTCCAAGT-
GTGGCTCATTAGGCAACATCCATCATAAACCAGGAGGTGGCCAGGTGGAAGTARAATCT -

GAGAAGCTTGACTTCAAGGACAGAGTCCAGTCGAAGATTGGGTCCCTGGACAATATCAC-

CCACGTCCCTGGCGGAGGAAATAAAAAGAT TGAAACCCACAAGCTGACCTTCCGCGAGAACGC -

12
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-continued

14

CAAAGCCAAGACAGACCACGGGGCGGAGATCGTGTACAAGTCGCCAGTGGTGTCTGGG -

GACACGTCTCCACGGCATCTCAGCAATGTCTCCTCCACCGGCAGCATCGACATGGTAGAC

The truncated tau sequences may be adapted due to the
specific host cell whereto the construct is transferred (codon
usage, codon preferences, homolog adaptations (exchanging
one or more of the human codons with the host cell codon, if
differences are present).

Preferred Features of the Constructs:

The above cDNA sequences are linked to regulatory
sequences in order to drive an expression of truncated tau
protein in the brain. Modification of Thy-1 gene (25) was
performed in such a way that regulatory sequence, which
directs an expression into T-cells was deleted and truncated
cDNA sequence was introduced in between Spe-I and Xho-
restriction sites. The modified construct was stripped of
prokaryotic sequences and introduced into male pronucleus
via microinjection. Any functional promoters or promoter-
enhancer complexes may be used for expression of above
described truncated tau cDNAs.

According to another aspect, the present invention pro-
vides a method for the preparation and testing of molecules
according to the present invention, characterized by the fol-
lowing steps:

(a) construction of a recombinant prokaryotic cloning plas-
mids carrying coding sequences for a double truncated tau
molecule with deletions covering at least the first 30 and
the last 30 nucleotides of three or four repeat tau cDNA
molecules,

(b) construction of an eukaryotic expression plasmid carrying
appropriate promoters for brain expression or ubiquitous
expression and respective cDNA sequences of truncated
tau molecules and the combination thereof,

(c) growing bacteria containing said plasmids and amplifica-
tion, of the plasmids and their extraction in high quantity,

(d) transfection of said gene constructs into COS-7 cells and
their analysis using western blot technique,

(e) isolation and purification of the gene construct such that
all prokaryotic sequences are excluded, and dilution of
transgenes in a buffer in concentration suitable for micro-
injection (see Example 1),

(f) verification of gene constructs intended for microinjec-
tion.

This is performed by restriction analysis, gene sequencing
and protein analysis after transient transfections into mam-
malian cells after which the correct size of proteins and their
reactivity with specific monoclonal antibodies were evalu-
ated (see Example 1, FIG. 2.5).

The present invention therefore provides a transgenic non-
human animal of whose germ and/or somatic cells comprise
the DNA construct encoding for Alzheimer’s tau protein,
which can be used as a suitable animal model of Alzheimer’s
disease.

It is therefore an object of the present invention to provide
a transgenic non-human animal all of whose germ and/or
somatic cells comprises the human truncated tau cDNA mol-
ecules. Cloned human Alzheimer’s tau cDNA sequence is
linked to a promoter sequence, which directs the expression
of Alzheimer’s tau in tissue specific manner or ubiquitously.

Transgenic animals of the invention are engineered using
well known regular procedures of microinjection, into the
male pronucleus of one day old fertile embryos of rats. The
transgenes can be introduced into embryonic cells also by
other methods known in the art, including transfection, lipo-
fection, electroporation and with the help of retroviruses or by
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other means. Embryos carrying the transgene can then be
implanted into pseudopregnant animals.

Itis therefore an object of invention to provide a method for
genotyping of newborn animals. PCR analysis using specific
oligonucleotides that allow an amplification of target
sequences of the transgene is therefore employed for this
purpose. Oligonucleotides used for genotyping were
designed in a way that the transcription initiation site of the
transgene including the ATG codon and Kozak sequence
could be verified eventually by DNA sequencing of the PCR
product (primer pair A). Moreover one primer was anneals to
the heterogeneous promoter and another primer anneals to
nucleotide sequence coding for Alzheimer’s tau protein.
Similar designing criteria were applied for the stop codon
(primer pair B). Integrity of the transgene therefore can be
monitored this way. Sequences of the diagnostic oligonucle-
otides are therefore as follows:

Primer Pair A:

Sense: 5'-GTGGATCTCAAGCCCTCAAG-3"'

Antisense: 5'-GATCCCCTGATTTTGGAGGT-3"'

Expected size of PCR product is 235 nucleotides.
Primer Pair B

Sense: 5'-AAGGTGACCTCCAAGTGTGG-3 !

Antisense: 5' -GGTATGCATGGAGGGAGAAG-3"'

Expected size of PCR product is 438 nucleotides.
Presence of the PCR Fragment is Therefore Specific to Ani-
mals with Transgene Integrated in the Genome (See Example
2)

The founder animals can be used for breeding with wild-
type animals to produce F1 generation of animals, which are
heterozygous for the transgene. In further embodiments,
these heterozygous animals can be interbred to obtain the
viable transgenic embryos whose somatic and germ cells are
homozygous for the genes coding for Alzheimer’s tau pro-
tein.

Another object of the present invention is to provide non-
human animals of which germ and somatic cells transiently or
stably express said DNA construct coding for Alzheimer’s tau
protein and exhibiting NF pathology in the brain. The pre-
ferred animal of this invention is a rat, wherein the protein
encoded by said DNA molecules is expressed in the brain.

The most preferred embodiment of the present invention is
a transgenic non-human animal wherein the Alzheimer’s tau
protein encoded by said DNA molecules is expressed in the
brain of the animal. The expression of Alzheimer’s tau was
detected by several monoclonal antibodies as described in
Example 3 and documented on FIG. 3. Expression of the
protein in different brain regions of transgenic lineage is
documented on FIG. 4.

The present invention therefore provides a transgenic non-
human animal wherein DNA molecules coding for Alzhe-
imer’s tau protein are stably integrated in the genome of said
animals or otherwise present in the cell nucleus in order to be
transcribed. Said animals are characterized by the following
features:
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transgenes are transmitted to subsequent generations of
animals according to Mendelian laws forming a trans-
genic lineage (See Example 4)

the inherited transgene is expressing truncated proteins in
brains of the founder animals and the progeny as shown
in Example 3 FIG. 4.

The present invention therefore provides the transgenic
non-human animals, which exhibit neurofibrillary pathology
in the central nervous system (CNS). Said animals are char-
acterized by the following features:

Expression of truncated tau proteins promotes the forma-

tion of neurofibrillary pathology (Example 5)

PHF 1 immunoreactive NFTs showed that endogenous
normal rat tau participate on the formation of NFTs
(Example 5)

Neurofibrillary tangles are present as intracellular inclu-
sions and filaments in the neurons of CNS and are
homologous to NFT in human AD diseased brains.

Immunofluorescence revealed the presence of small—rod
like structures similar to those observed in pre-clinical
Alzheimer’s disease—observed in human brain tissue
(see Example 5).

In the preferred embodiment of the invention, transgenic
animals display such neuropathology as neurofibrillary
tangles, ghost tangles and neuropil threads that are formic
acid sensitive. Neurofibrillary tangles are composed of an
abnormal accumulation of intraneuronal filaments. The
tangle components are comprised from Alzheimer’s tau as
well as normal tau molecules. Such transgenic animals serve
as suitable model system for study of Alzheimer’s disease and
development of therapeutic, preventive and diagnostic sub-
stances.

The invention provides a transgenic animal developing NF
pathology, and having a genetic background allowing induc-
tion of risk factors associated with AD, thereby representing
a disease model for humans.

The present invention therefore provides a transgenic non-
human animal, wherein the genetic background, in which
DNA molecules are stably integrated in the genome of spon-
taneously hypertensive animal or otherwise present in the cell
nucleus in order to be transcribed within the specific genetic
background.

Another aspect of the invention is to provide an animal
model comprising the combination of genetic factors and
other risk factors associated with AD as follows:

hypertension which is the most common risk factors of AD,

diabetes which can be induced by diet (diabetes is impor-
tant risk factor of AD),

hypercholesterolemia which can be induced by diet (an-
other important risk factor of AD).

Said pathological situations can easily be induced in the
provided animal model. Suitable examples were previously
reported in literature (e.g. in 26, 27, 28).

Moreover the provided animal model is the first animal
model, which expresses neurofibrillary pathology on the
genetic background of SHR.

According to another aspect the present invention provides
an animal, which represents an experimental model of spo-
radic Alzheimer’s disease, said model permits an assessment
of the role of risk factors associated with AD development.
Risk factors play a critical role in the vast majority of AD
cases, the model may therefore be considered as a model of
sporadic AD which represents 90% of all cases of AD neuro-
degenerations.
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In another preferred embodiment, the present invention
provides a screening assay system for substances for the
treatment prevention and diagnosis of Alzheimer’s disease,
which comprises:

evaluation of substances by:

detecting changes of neurofibrillary pathology in said
animals

measuring of neurobehavioural changes in transgenic
animals

measuring of the cognitive score in transgenic animals

biochemical measuring of AD specific markers in ani-
mal tissues and body fluids

a validation system for substances for the treatment and

prevention of tauopathies preferably AD

a validation system for the development of diagnostic

markers and probes for the detection tauopathies, pref-
erably AD

a validation system for substances for treatment of hyper-

tension, diabetes, dislipidaemia and hypercholester-
olemia in combination with tauopathies preferably AD

The present invention therefore provides an in-vivo assay
to assess the efficacy of substances, or therapies in particular
NFT reducing or preventing therapies. The animals can be
used for screening of substances or therapies for neurodegen-
erative diseases, in particular tauopathies, preferably AD and
other neurodegenerative diseases accompanied by neu-
rofibrillary tangles formation.

Therefore the present invention provides a model system
consisting of transgenic animals, cells and assays that are
useful in the study of the etiology and treatment of Alzhe-
imer’s disease. The assays are also useful for screening for
substances that inhibit the formation of neurofibrillary
pathology and other therapeutic effects of the substances.

The transgenic animals of the present invention and animal
cells derived thereof are used for screening compounds for a
potential effect in the treatment of Alzheimer’s disease using
standard methodologies. The compound is administered to
the animals or introduced into the culture media over a period
of time and in various dosages, then the animals or animal
cells are examined for alterations in histopathology and
Alzheimer’s tau expression respectively. Furthermore, the
ability to perform neurobehavioural testing to the transgenic
animals enables cognitive function to be monitored following
treatment with potential therapeutic agents. Screening of
compounds leads to the selection of specific agents for the
prevention or treatment or diagnosis of Alzheimer’s disease.
Many variations of screening methods are known to those
skilled in the art and may be applied within the scope of the
present invention.

The transgenic animal model of the present invention may
also be used to unravel the molecular cascade of events lead-
ing to neurodegeneration and Alzheimer’s disease such that
therapeutic targets may be identified.

Still another aspect of the invention is to provide an in vitro
assay based on cell lines derived from a transgenic animal or
cell line derived from a transgenic rat embryo of the present
invention, where the said assay is employed as a screening
and validation tool for the discovery and development of
Alzheimer’s diagnosis and markers. Said in vitro assay is
based on the cell lines and may also be employed as a screen-
ing and validation tool for the discovery of anti Alzheimer’s
therapeutic and preventive drugs.

The following examples are presented by the way of illus-
tration and, because various other embodiments will be
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apparent to those in the art, the following is not to be con-
strued as a limitation on the scope of the invention.

BRIEF DESCRIPTION OF THE FIGURES

FIG.1

Scheme of Alzheimer’s tau protein cDNAs employed for
engineering of gene expression constructs, which were used
in production of transgenic animals of the present invention.

FIG. 2 Preparation and verification of gene constructs used
for the production of transgenic animals. Construction of
transgenic animals was performed via pronuclear microinjec-
tion of cloned gene constructs containing coding sequence for
Alzheimer’s tau. Gene constructs were verified by restriction
analysis and PCR using transgene specific primers (panel A,
agarose gel of PCR amplified and DNA fragment) as well as
by DNA sequencing in order to control for potential muta-
tions. Verification was followed by purification of gene con-
structs (panel B, agarose gel of pure transgene fragment) and
transient transfections into mammalian cells (panel C, West-
ern blot verification of protein expression). After the assays
were completed the constructs were stripped of prokaryotic
sequences and injected into one-day old rat embryos. The
bottom flow chart shows a simplified procedure of transgenic
animals production.

FIG. 3 Genotyping of transgenic founder animals and F1
generation of transgenic animals. Panel “A” shows controls
for the genotyping experiment (+C, positive control; NAC, no
amplification control; NTC, no template control). Panel “B”
shows results of PCR genotyping. Sample number 12 repre-
sents a transgene positive animal Panel “C” outlines the
breeding experiments performed to confirm founder animals.
Furthermore the panel shows transgenic line of the present
invention that has transmitted the transgene to the subsequent
generations according to Mendelian lows.

FIG. 4

Expression of Alzheimer’s tau protein in brain of trans-
genic rat. The left panel represents a Western blot analysis and
right panel is presenting total amount of proteins loaded per
lane. Alzheimer’s tau protein migrates at the size of 35 kD
(lane 1, arrow), detected by pan-tau monoclonal antibody
DC25. For Western blot an ECL technique was employed,
and specific signal was observed after 1 min exposure. The
7.5 ug of total protein extract from brain lysates of transgenic
animal was loaded (lane 1) whereas 25 ug of proteins was
loaded from wild type control animals. M, molecular size
marker.

FIG. 5

Expression of Alzheimer’s tau protein in different brain
regions of transgenic rat. Western blot analysis of total protein
lysates from transgenic rat brain regions. Lane 1, complete
brain lysate of founder animal (generation FO)—10 ug pro-
teins; lane 2, total brain lysate of transgenic animal of F2
generation; lanes 3-6, protein lysates from transgenic animal
of F2 generation: 3—hippocampus, 4—subcortical area,
S5—cerebral cortex, 6—spinal cord and medulla; lane 7-8
represent brain lysates from control non-transgenic litter-
mates of F2 generation: 7—cortex, 8—cerebellum (Total pro-
tein load per lanes 2-8 was 20 ug).

FIG. 6

Silver staining of brain sections from transgenic animal
and non-transgenic control wild type animal. Intracellular
inclusions and neurofibrillary filaments were detected in the
neurons of the CNS of transgenic rat, (panel B and C, trans-
genic animal). Wild type rats do not show these structures in
the homologous brain area (A, wild type control). Magnifi-
cation: 200x (A and B), 400x (C)
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FIG.7

Detection of neurofibrillary tangles using the pan-tau
monoclonal antibody DC 25 in central nervous system of
transgenic animal. mAb DC25 recognizes NFTs in the neu-
rons of AD patients. The equivalent structures are recognized
in the brain of transgenic rat (panel B and D). Wild type rats
did not show any similar structures in the homologous brain
area, (A, C). Magnification: 100x (A,B), 200x (C, D)

FIG. 8

Detection of neurofibrillary tangles by monoclonal anti-
body PHF-1 in central nervous system of the transgenic ani-
mal. PHF-1 is specific marker for tau phosphorylation.
Immunoreactivity with this antibody shows that expression of
Alzheimer’s tau involves endogenous tau in the process of
formation of NFTs. Furthermore, immunofluorescent stain-
ing shows small rod like structures similar to those observed
in pre-clinical Alzheimer’s disease brain tissues. Magnifica-
tion: 100x (A), 200x (B), 1000x (C, D)

FIG.9

Neuronal cell culture as a screening assay system for char-
acterization of therapeutic leads and drug candidates. Pri-
mary cultures of transgenic and nontransgenic rat neurons
can be used for this purpose after in vitro cultivation and
effect of the drug candidates on the mitochondrial transport
can be evaluated using videomicroscopy. Cortical (Cx) and
hippocampal (Hipp) neurons loaded with vital dye (e.g. Mito-
trek) are shown after 3 days in vitro cultivation (3DIV). Mito-
chondria (MT) are visualized.

FIG. 10

Histopathological features of Alzheimer’s disease, reca-
pitulated in transgenic animal of present invention. Presented
neurofibrillary pathology is one of the major hallmark of
Alzheimer’s disease. FIG. 10 shows a comparison of neu-
rofibrillary tangles detected by Gallyas silver technique (A,
C) and also by immunohistochemistry (E) in AD diseased
human brain, to the equivalent pathological structures
observed in transgenic animal of present invention. Immu-
nochemical staining was performed with monoclonal anti-
body 7.51 which recognizes generic tau epitope in the tandem
repeat region (29).

EXAMPLES
Example 1

Design of Gene Constructs Containing DNA
Sequence Coding for Alzheimer’s Tau
Protein—Human Truncated Tau Gene; Engineering
and Verification of Gene Constructs for Ubiquitous
and Tissue Specific Expression in Transgenic
Animals

Construction of Alzheimer’s tau expression vectors consist
of procedures that include:

design of coding sequence especially deletions and trun-
cations are shown in 1.

these portions of tau gene were PCR amplified with the
help of proofreading DNA polymerase and oligonucle-
otides equipped with appropriate restriction sequences,
so that they can be cloned under general or tissue specific
promoters in an eukaryotic expression vector, cloning
was performed using standard procedures in a common
bacterial strains

verification of cloned genes was performed in order to
check directionality of the inserted gene which was con-
firmed by restriction digestions and or PCR analysis
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(FIG. 2A). In addition, the constructs were partially
sequenced to exclude the possible mutated forms
purification of fragment intended for microinjection (FIG.
2B)
verification of protein expression using transfections of
transgene into mammalian cells, mainly COS-7 and C6
rat glioma cells, and analysis of expression of proteins in
a eukaryotic cells by western blot method (FIG. 2C).
All the methods are described in a manual: Sambrook et al.,
Molecular Cloning, A Laboratory Manual, Cold Spring Har-
bor Laboratory Press, 1989 (14).

Example 2
Production of Transgenic Rat

Cloned gene construct containing Alzheimer’s tau coding
sequence was injected into male pronucleus of one day old
embryos. Fertilized eggs were extracted from SHR donor
females in separate experiments using routine techniques
(15). After microinjecting of DNA, the zygotes were in vitro
cultured in CO, incubator for about 12 hours and implanted
into oviductus of pseudopregnant foster mothers. Founders
were identified by PCR of transgene specific target sequence
from genomic DNA. To determine the tau genotypes,
genomic DNA was purified from about 0.5 cm of tail taken
from each rat. PCR analysis, was used to identify offspring
which contained the transgene. Oligonucleotides for diagnos-
tic PCR screening were designed in such a way that integrity
of the transgene could be easily determined. For determina-
tion of number of transgene copies integrated in rat genome a
real time PCR analysis was used.

For example Tg line #318 contained 4 copies of the trans-
gene, which was determined by real time PCR using Sybre
Green method and BioRad PCR machine.

Example 3

Genotyping of Animals Born after Embryo
Implantation into Foster Mothers, Identification of
Transgenic Animals and Assessment of Transmission
of the Transgene to Subsequent Generations

DNA extracted from tail tips: Genomic DNA was extracted
by DNeasy tissue kit, Qiagen.

Genotyping: Specific amplification of transgenes encoding
double truncated tau forms was performed on genomic DNA
derived from the parental generation of transgenic animals
and is shown in FIGS. 3A and 3B. Further analysis of
genomic DNA of the F1 generation revealed that transgenes
are heritable since they were also identified in the offspring of
parental generation. Transgenes encoding Alzheimer’s tau
are therefore fixed in chromosomal DNA of the animals.
Genotyping was performed with two positive (plasmid and
TG positive genomic DNA) and two negative controls (no
amplification control heterologous genomic DNA; no tem-
plate control for control of chemicals) as it is shown in FIG.
3A.

Analysis of transgene expression: Expression of mRNA
derived from the transgenes were assessed by RT-PCR analy-
sis, applying generally known methods including RT-PCR
and agarose gel electrophoresis. RNA was extracted from
flash frozen tissue of transgenic animals and subjected to
reverse transcription followed by specific amplification of the
cDNA.

Rat breeding and generation of heterozygous and homozy-
gous rats: Transgene positive rats were bred to wild-type
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SHR.Germline transmission was achieved in several lines. In
this example Tg line #318 is shown. Male and female trans-
genic rat, each of which contained four copies of the truncated
human tau protein gene were mated with each other and wild
type SHR rat to expand transgenic colony. Mendelian split-
ting ratios of transgene in the offspring were observed (FIG.
30).

The transgenic animals of the present invention can be used
to cross breed with transgenic animals overexpressing the
human APP containing familial Alzheimer’s disease (FAD)
mutation or PS1 (13). The resulting rat will express both APP
and PS1 with or without FAD mutation on hypertensive
genetic background. The effect of PS1 and APP on NFT
formation can be studied both in vivo and in vitro. Specifi-
cally, the onset and severity of AD-related pathologies can be
examined by means of immunohistochemistry.

Example 4

Expression of Alzheimer’s Tau Protein in the Brain
of Transgenic Rats

Protein expression was performed using western blot
analysis employing tau protein specific monoclonal antibod-
ies. We have analysed brain tissues of rats that were geneti-
cally positive for transgene and were able to transmit the
transgene to subsequent generations. Experiments were con-
trolled by simultaneous analysis of brain extracts from trans-
gene negative age matched rats and transgene negative litter-
mates.

Tissue sample preparation: approximately 2 mg of freshly
isolated brain tissue was mechanically homogenized in 30 pl
modified Hunt’s lysis buffer (20 mM Tris, pH 8.0, 100 mM
NaCl, 1 mM EDTA, 0.5% Igepal CA630, 0.5% Triton
X-100), which contained protease inhibit- or mix Complete-
EDTA free (Roche). 170 pl of lysis buffer were added, homo-
genate was triturated with syringe and needle (22G) and
frozen in liquid nitrogen. After slow thawing on ice, lysate
was sonicated and centrifuged 15 minutes, 10000 g at +4° C.
Protein content in samples was determined by Bradford assay
using Beckman spectrophotometer.

PAGE and Western blot. Proteins were separated on 12%
denaturing polyacrylamid gel with 0.1% (w/V) SDS. Elec-
trophoresis was performed in Tris-glycin buffer (25 mM Tris,
192 mM glycin, 0.1% SDS). Protein separation was followed
by semi-dry blotting. Tris-glycin-isopropanol buffer system
(25 mM Tris, 192 mM glycin, 20% Isopropanol) was used.
Tau proteins were stained with anti-tau monoclonal antibod-
ies DC25 which recognize tau proteins equally as amAb 7.51
(29) and also with mAb Tau-1 (21). The positive signal was
determined using anti-mouse HRP antibody and ECL
method. Efficiency of blotting procedure was controlled by
Ponceau staining. Protein analysis has revealed the specific
expression of Alzheimer’s tau protein in total protein extract
of brain of transgenic rat (FIG. 4) and also an expression of
Alzheimer’s tau protein in different brain regions of trans-
genic rat (FIG. 5).

Example 5

Immunohistochemical Analysis of Brain of
Transgenic Rat

In order to perform immunohistochemical analysis of
transgenic rat, several tau protein and Alzheimer specific
monoclonal antibodies were used. Short description of mono-
clonal antibodies employed in these studies include PHF 1,
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which recognizes phosphorylated epitope Ser 396-Ser 404;
mAb DC 25 recognizes phosphate independent epitope
Lys347-Ile 353; mAb AT 8 recognizes phosphorylated
epitope Ser 198-Ser 202; mAb Tau 1 recognizes non-phos-
phorylated epitope, mAb Tau 5 recognizes phosphate inde-
pendent epitope. (15, 16, 17, 18, 19, 20, 21, 22)

Light Microscopy and Immunofluorescence:

Tissues were prepared and sectioned as follows. Trans-

22
Example 6

A Screening Assay Systems and for Drug [.eads and
Drug Candidates for the Treatment and Prevention of
Alzheimer’s Disease

The transgenic animals of the present invention can be used
as a source of cells for cell culture. Both animals and cells can
be used in assays of this invention. For example, cells of brain
tissues expressing truncated tau gene can be cultured using

genic and control animals were anaesthetized with ether and 10 . .
: . . . . o standard culture techniques. The animals and cultured cells
immediately perfused intracardially with buffered 4% o Lo
. . can beused as in vivo and in vitro systems for the study of the
paraformaldehyde, brains were removed, cryoprotected with leofd dida 11 archi 1 divis: d
20% sucrose, quickly frozen and sectioned by cryostat at 50 rote of drug candidates on cell architectue, cell division an
Oh' - > qS Y £ th . hy lry d apoptosis as well as a morphology of primary cultured neu-
pm e 100 €88. some o t € sectlggs were shortly pretreate.: rons, sprouting of neurites, axon branching and axon elonga-
V}’lth 70% .forrmc aqd prior staining Oprocedure?. Rat brain 15 o inprimary cultures and also forinvestigation of organelle
tissue sections were 11.10ubated with 1% H.zOz. n PBS agd movement (FIG. 9). They can also be employed as a test
non-specific binding sites were blocked with incubation in system for neurotrophic effects of tested substances.
blocking me.:dium (PB.Ss. 0, 1% Triton, 5% .norma! horse A study can be designed to screen for a quantitative or
serum). The immunostaining was performed using antibodies qualitative changes in an interaction of tau and tubulin and
listed above, then incubated with biotinylated horse anti- 20 also in an interaction with organelle trafficking that can be
mouse antibody, followed by avidin-biotin complex and visu- modulated by tested substances.
alized with VIP and DAB solution. Tissue sections were A study can also be designed to screen for compounds that
mounted on gelatin-coated slides, dried, treated with graded modulate the expression or activity of the cytoskeletal pro-
alcohols, xylene and coverslipped with Entellan. teins in the process of building of synaptic connections.
Silver Stainine: 55 Astudy can be also designed to screen for the compounds
i & o ) that can affect of NFT formation or protein-protein interac-

Gallyas silver staining method that has been described  tion, which could eventually lead to slowing down, inhibiting
previously (23) was adapted for free floating 50 um sections, or elimination of NFT formation and this could be useful
with gold toning. assay for screening for substances with potential of therapeu-
Immunofluorescent Staining: tics for tauopathies and other neurodegenerative dlseasg pref-

o ] g . . 30 erably AD. Effect of the compounds can be evaluated in cell

For indirect 1£11munoﬂu0rescent labeling, sections were cultures and also in vivo on the animals by means of neuro-
pretreated with 1% NaHBO,, for 30 min. to reduce brain tlssui: pathological, neurophysiological and behavioural analysis.
autofluorescence. Then stained with primary antibodies at 4 Many variations of screening methods are known to those of
C. Qvermght, incubated with a.hc.)rse anti mouse bl.otlnylated skill in the art and may be applied within the scope of the
antibody, followed by streptavidin-Alexa 488 conjugate. 35 present invention.

Comparison of NF pathology as seen in the brains of These examples describe particular aspects and embodi-
patients suffering from AD with those observed in the brain of ments of the invention for illustrative purposes and are not
transgenic animal of present invention is represented in FIG. limiting on the scope of the invention as listed in the claims
10. below.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 19

<210> SEQ ID NO 1

<211> LENGTH: 969

<212> TYPE: DNA

<213> ORGANISM: human

<400> SEQUENCE: 1

atgcaccaag accaagaggg tgacacggac getggectga aagetgaaga agcaggeatt 60

ggagacacce ccagectgga agacgaagct getggtcacyg tgacccaage tegeatggte 120

agtaaaagca aagacgggac tggaagcgat gacaaaaaag ccaaggggge tgatggtaaa 180

acgaagatcg ccacaccgeg gggagcagec cctecaggece agaagggeca ggccaacgece 240

accaggattce cagcaaaaac cccgcceget ccaaagacac cacccagete tggtgaaccet 300

ccaaaatcag gggatcgcag cggctacage agecccgget ccccaggeac tceeggeage 360

cgctecegea ceccgteccet tecaacceca cccacceggyg ageccaagaa ggtggeagtg 420

gtecegtacte cacccaagte geegtettee gecaagagec gectgcagac agecccegtyg 480

cccatgecag acctgaagaa tgtcaagtec aagatcgget ccactgagaa cctgaageac 540

cageegggag goegggaaggt gcagataatt aataagaage tggatcttag caacgtccag 600
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tccaagtgtyg gctcaaagga

gtctacaaac cagttgacct

catcataaac caggaggtgg

agagtccagt cgaagattgg

aaaaagattyg aaacccacaa

ggggcggaga tcgtgtacaa

agcaatgtce

<210> SEQ ID NO 2
<211> LENGTH: 795
<212> TYPE: DNA
<213> ORGANISM: human
<400> SEQUENCE: 2
atggtcagta aaagcaaaga
ggtaaaacga agatcgccac
aacgccacca ggattccage
gaacctccaa aatcagggga
ggcagccgcet cccgeaccce
gcagtggtce gtactccacce
cecegtgecca tgccagacct
aagcaccagc cgggaggcgg
gtccagtcca agtgtggete
caaatagtct acaaaccagt
aacatccatc ataaaccagg
aaggacagag tccagtcgaa
ggaaataaaa agattgaaac

gaccacgggyg cggag

<210> SEQ ID NO 3
<211> LENGTH: 723
<212> TYPE: DNA
<213> ORGANISM: human
<400> SEQUENCE: 3
atcgccacac cgcggggagce
attccagcaa aaaccccgcc
tcaggggatc gcagcggcta
cgcacccegt cecttecaac
actccaccca agtcgecgtce
ccagacctga agaatgtcaa
ggaggcggga aggtgcagat
tgtggctcaa aggataatat

aaaccagttyg acctgagcaa

aaaccaggag gtggccaggt

taatatcaaa

gagcaaggtg

ccaggtggaa

gtcectggac

getgacctte

gtcgecagty

cgggactgga
accgcegggga
aaaaacccceg
tcgcagegge
gtcectteca
caagtcgeceg
gaagaatgtce
gaaggtgcag
aaaggataat
tgacctgage
aggtggccag
gattgggtce

ccacaagetyg

agccecteca

cgctccaaag

cagcagecccec

cccaceccacce

ttcegecaag

gtccaagatce

aattaataag

caaacacgtc

ggtgacctee

ggaagtaaaa

cacgteccegyg

acctccaagt

gtaaaatctyg

aatatcaccc

cgcgagaacyg

gtgtctgggg

agcgatgaca
gecagccccte
ccegetecaa
tacagcagcc
accccaccca
tctteegeca
aagtccaaga
ataattaata
atcaaacacg
aaggtgacct
gtggaagtaa
ctggacaata

accttecgeyg

ggccagaagg

acaccaccca

ggctccccag

cgggagecca

agcecgectge

ggctccacty

aagctggatce

c¢cgggaggey

aagtgtgget

tctgagaage

gaggcggcag tgtgcaaata
gtggctcatt aggcaacatc
agaagcttga cttcaaggac
acgtcectgg cggaggaaat
ccaaagccaa gacagaccac

acacgtctce acggcatcte

aaaaagccaa gggggctgat
caggccagaa gggccaggec
agacaccacc cagctctggt
ceggetecce aggcactecee
ccegggagee caagaaggtyg
agagccgect gcagacagec
tcggetecac tgagaacctyg
agaagctgga tcttagcaac
tecegggagg cggcagtgtg
ccaagtgtgg ctcattagge
aatctgagaa gcttgacttce
tcacccacgt ccectggegga

agaacgccaa agccaagaca

gecaggcecaa cgcecaccagg

getetggtga acctccaaaa

gecactecegg cagecegetece

agaaggtggc agtggtcegt

agacagccce cgtgeccatg

agaacctgaa gcaccagecg

ttagcaacgt ccagtccaag

gcagtgtgca aatagtctac

cattaggcaa catccatcat

ttgacttcaa ggacagagtc

660

720

780

840

900

960

969

60

120

180

240

300

360

420

480

540

600

660

720

780

795

60

120

180

240

300

360

420

480

540

600
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cagtcgaaga ttgggtcect

attgaaaccce acaagctgac

gag

<210> SEQ ID NO 4
<211> LENGTH: 885
<212> TYPE: DNA

<213> ORGANISM: human

<400> SEQUENCE: 4

atggtcagta aaagcaaaga
ggtaaaacga agatcgccac
aacgccacca

ggattccage

gaacctccaa aatcagggga

ggcagcceget ccegecacccee
gecagtggtcee gtactccace
ccegtgecca tgccagacct
aagcaccagce cgggaggcgyg
gtccagteca agtgtggete
caaatagtct acaaaccagt
aacatccatc ataaaccagg
aaggacagag tccagtcgaa

ggaaataaaa agattgaaac

gaccacgggyg cggagatcgt

catctcagca atgtctecte

<210> SEQ ID NO 5
<211> LENGTH: 813
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 5
atcgccacac cgcggggagce
attccagcaa aaaccccgcc
tcaggggatc gcagcggcta
cgcacccegt cecttecaac
actccaccca agtcgecgtce
ccagacctga agaatgtcaa
ggaggcggga aggtgcagat
tgtggctcaa aggataatat
aaaccagttg acctgagcaa
aaaccaggag gtggccaggt
cagtcgaaga ttgggtccct
attgaaaccc acaagctgac
gagatcgtgt acaagtcgcce

gtctecteca ccggcageat

ggacaatatc acccacgtcce

ctteegegayg aacgccaaag

cgggactgga agcgatgaca
accgcgggga gcagccccte
aaaaaccceyg cccgetccaa
tcgcagegge tacagcagec
gtcectteca accccaccca
caagtcgeceyg tcttecgeca
gaagaatgtc aagtccaaga
gaaggtgcag ataattaata
aaaggataat atcaaacacg
tgacctgage aaggtgacct
aggtggccayg gtggaagtaa
gattgggtce ctggacaata
ccacaagctyg acctteegeg
gtacaagtcg ccagtggtgt

caccggcage atcgacatgg

agccccteca ggccagaagg

cgctccaaag acaccaccca

cagcagccce ggctecccag

cccacccace cgggagccca

ttcegecaayg agccgectge

gtccaagate ggctccactg

aattaataag aagctggatc

caaacacgtc ccgggaggceg

ggtgacctce aagtgtgget

ggaagtaaaa tctgagaagce

ggacaatatc acccacgtcce

ctteegegayg aacgccaaag

agtggtgtct ggggacacgt

cgacatggta gac

ctggcggagy aaataaaaag

ccaagacaga ccacggggcg

aaaaagccaa gggggctgat

caggccagaa gggccaggec
agacaccacc cagctctggt

ceggetecce aggcactecee

ccegggagee caagaaggtyg
agagccgect gcagacagec
tcggetecac tgagaacctyg
agaagctgga tcttagcaac
tecegggagg cggcagtgtg
ccaagtgtgg ctcattagge
aatctgagaa gcttgacttce
tcacccacgt ccectggegga
agaacgccaa agccaagaca
ctggggacac gtctccacgg

tagac

gecaggcecaa cgcecaccagg

getetggtga acctccaaaa
gecactecegg cagecegetece
agaaggtggc agtggtcegt
agacagccce cgtgeccatg
agaacctgaa gcaccagecg

ttagcaacgt ccagtccaag

gcagtgtgca aatagtctac
cattaggcaa catccatcat
ttgacttcaa ggacagagtc
ctggcggagyg aaataaaaag
ccaagacaga ccacggggcyg

ctccacggca tctcagcaat

660

720

723

60

120

180

240

300

360

420

480

540

600

660

720

780

840

885

60

120

180

240

300

360

420

480

540

600

660

720

780

813
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<210> SEQ ID NO 6
<211> LENGTH: 285
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 6
atcaaacacyg tccecgggagyg
aaggtgacct ccaagtgtgg
gtggaagtaa aatctgagaa
ctggacaata tcacccacgt

accttecegeyg agaacgccaa

<210> SEQ ID NO 7
<211> LENGTH: 291
<212> TYPE: DNA

<213> ORGANISM: human

<400> SEQUENCE: 7

gataatatca aacacgtcce
ctgagcaagyg tgacctccaa
ggccaggtgyg aagtaaaatc
acaatatcac

gggtCCCtgg

aagctgacct tccgcegagaa

<210> SEQ ID NO 8
<211> LENGTH: 240
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 8
atcaaacacyg tccecgggagyg
aaggtgacct ccaagtgtgg
gtggaagtaa aatctgagaa

ctggacaata tcacccacgt

<210> SEQ ID NO 9
<211> LENGTH: 189
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 9
gtgcaaatag tctacaaacc

ggcaacatcc atcataaacc

ttcaaggaca gagtccagtce

ggaggaaat

<210>
<211>
<212>
<213>

SEQ ID NO 10
LENGTH: 876
TYPE: DNA
ORGANISM: human

<400> SEQUENCE: 10

cggcagtgtg

ctcattagge

gettgactte

cecectggegga

agccaagaca

gggaggegge
gtgtggctca
tgagaagctt
ccacgteect

cgccaaagec

cggcagtgtyg
ctcattagge

gettgactte

cecectggegga

caaatagtct

aacatccatc

aaggacagag

ggaaataaaa

gaccacgggg

agtgtgcaaa

ttaggcaaca

gacttcaagg

dgcggaggaa

aagacagacc

caaatagtct

aacatccatc

aaggacagag

ggaaataaaa

acaaaccagt tgacctgage

ataaaccagg aggtggccag
tccagtcgaa gattgggtee

agattgaaac ccacaagctg

c¢ggag

tagtctacaa accagttgac

tccatcataa accaggaggt
acagagtcca gtcgaagatt

ataaaaagat tgaaacccac

acggggegga g

acaaaccagt tgacctgage

ataaaccagg aggtggccag
tccagtcgaa gattgggtee

agattgaaac ccacaagctg

agttgacctyg agcaaggtga cctccaagtyg tggctcatta

aggaggtgge caggtggaag taaaatctga gaagettgac

gaagattggg tccctggaca atatcaccca cgtccctgge

atgcaccaag accaagaggg tgacacggac gctggectga aagetgaaga agcaggcatt

60

120

180

240

285

60

120

180

240

291

60

120

180

240

60

120

180

189

60
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ggagacacce ccagectgga agacgaagct getggtcacg tgacccaagce tcegecatggte 120
agtaaaagca aagacgggac tggaagcgat gacaaaaaag ccaagggggce tgatggtaaa 180
acgaagatcg ccacaccgcg gggagcagece cctcecaggece agaagggceca ggccaacgcece 240
accaggattc cagcaaaaac cccgcccget ccaaagacac cacccagcetce tggtgaacct 300
ccaaaatcag gggatcgcag cggctacage agecccegget cceccaggcac tcccggcage 360
cgcteccgea cccegteect tccaaccceca cecacceggyg ageccaagaa ggtggeagtg 420
gteegtacte cacccaagte gccgtettcece gecaagagec gectgcagac ageccccegty 480
cccatgecag acctgaagaa tgtcaagtcce aagatcgget ccactgagaa cctgaagcac 540
cagcegggag gcgggaaggt gcaaatagtce tacaaaccag ttgacctgag caaggtgace 600
tccaagtgtyg gctcattagg caacatccat cataaaccag gaggtggcca ggtggaagta 660
aaatctgaga agcttgactt caaggacaga gtccagtcga agattgggtce cctggacaat 720
atcacccacg tccctggegg aggaaataaa aagattgaaa cccacaagcet gaccttecge 780
gagaacgcca aagccaagac agaccacggg gcggagatcg tgtacaagtc gecagtggtg 840
tctggggaca cgtctccacg gcatctcage aatgtce 876
<210> SEQ ID NO 11
<211> LENGTH: 702
<212> TYPE: DNA
<213> ORGANISM: human
<400> SEQUENCE: 11
atggtcagta aaagcaaaga cgggactgga agcgatgaca aaaaagccaa gggggctgat 60
ggtaaaacga agatcgccac accgegggga gcagcececte caggccagaa gggcecaggec 120
aacgccacca ggattccage aaaaacccceg cecgetccaa agacaccacce cagctcectggt 180
gaacctccaa aatcagggga tcgcagegge tacagcagec ceggctcececc aggcactecce 240
ggcagcceget cecegecaccee gtcectteca accccaccca cecgggagece caagaaggtg 300
gcagtggtee gtactccace caagtcgecg tetteegeca agagcecgect gcagacagec 360
ccegtgecca tgccagacct gaagaatgtce aagtccaaga teggctccac tgagaacctg 420
aagcaccagc cgggaggcgg gaaggtgcaa atagtctaca aaccagttga cctgagcaag 480
gtgacctceca agtgtggcete attaggcaac atccatcata aaccaggagg tggccaggtg 540
gaagtaaaat ctgagaagct tgacttcaag gacagagtcc agtcgaagat tgggtccctg 600
gacaatatca cccacgtcce tggcggagga aataaaaaga ttgaaaccca caagctgacce 660
ttececgegaga acgccaaagce caagacagac cacggggcegyg ag 702
<210> SEQ ID NO 12
<211> LENGTH: 630
<212> TYPE: DNA
<213> ORGANISM: human
<400> SEQUENCE: 12
atcgecacac cgcggggage agccccteca ggccagaagg gccaggccaa cgccaccagg 60
attccagcaa aaaccccgcec cgctccaaag acaccaccca gcetcectggtga acctccaaaa 120
tcaggggatce gcageggcta cagcageccece ggetccccag gcactccegyg cagecgetcee 180
cgcacccegt cccttecaac cccacccacce cgggagcecca agaaggtgge agtggtccegt 240
actccaccca agtcgecgte ttccgecaag agecgectge agacagcecce cgtgeccatg 300
ccagacctga agaatgtcaa gtccaagatc ggctccactyg agaacctgaa gcaccagccg 360
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ggaggcggga aggtgcaaat
tgtggctcat taggcaacat
gagaagcttg acttcaagga
cacgtccectg gcggaggaaa
gccaaagcca agacagacca
<210> SEQ ID NO 13
<211> LENGTH: 792
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 13
atggtcagta aaagcaaaga
ggtaaaacga agatcgccac
aacgccacca ggattccage
gaacctccaa aatcagggga
ggcagccgcet cccgeaccce
gcagtggtce gtactccacce
cecegtgecca tgccagacct
aagcaccagc cgggaggcgg
gtgacctcca agtgtggete
gaagtaaaat ctgagaagct
gacaatatca cccacgtccce
ttccgegaga acgccaaagce
gtggtgtctyg gggacacgtc

gacatggtag ac

<210> SEQ ID NO 14
<211> LENGTH: 720
<212> TYPE: DNA

<213> ORGANISM: human
<400> SEQUENCE: 14
atcgccacac cgcggggagce
attccagcaa aaaccccgcc
tcaggggatc gcagcggcta
cgcacccegt cecttecaac
actccaccca agtcgecgtce
ccagacctga agaatgtcaa
ggaggcggga aggtgcaaat
tgtggctcat taggcaacat
gagaagcttg acttcaagga
cacgtccectg gcggaggaaa

gccaaagcca agacagacca

gacacgtcte cacggcatct

agtctacaaa

ccatcataaa

cagagtccag

taaaaagatt

¢ggggcggag

cgggactgga
accgcegggga
aaaaacccceg
tcgcagegge
gtcectteca
caagtcgeceg
gaagaatgtce
gaaggtgcaa
attaggcaac
tgacttcaag
tggcggagga
caagacagac

tccacggeat

agccecteca

cgctccaaag

cagcagecccec

cccaceccacce

ttcegecaag

gtccaagatce

agtctacaaa

ccatcataaa

cagagtccag

taaaaagatt

¢ggggcggag

cagcaatgtce

ccagttgacc

ccaggaggtg

tcgaagattyg

gaaacccaca

agcgatgaca

gecagccccte

ccegetecaa

tacagcagcc

acceccaccceca

tctteegeca

aagtccaaga

atagtctaca

atccatcata

gacagagtce

aataaaaaga

cacggggegy

ctcagcaatg

ggccagaagg

acaccaccca

ggctccccag

cgggagecca

agcecgectge

ggctccacty

ccagttgacc

ccaggaggtg

tcgaagattyg

gaaacccaca

atcgtgtaca

tcctecacey

tgagcaaggt gacctccaag

gccaggtgga agtaaaatct

ggtccetgga caatatcacce

agctgacctt ccgcgagaac

aaaaagccaa gggggctgat
caggccagaa gggccaggec
agacaccacc cagctctggt
ceggetecce aggcactecee
ccegggagee caagaaggtyg
agagccgect gcagacagec
tcggetecac tgagaacctyg
aaccagttga cctgagcaag
aaccaggagg tggccaggtyg
agtcgaagat tgggtcectg
ttgaaaccca caagctgace
agatcgtgta caagtcgceca

tctectecac cggcagcate

gecaggcecaa cgcecaccagg

getetggtga acctccaaaa

gecactecegg cagecegetece

agaaggtggc agtggtcegt

agacagccce cgtgeccatg

agaacctgaa gcaccagecg

tgagcaaggt gacctccaag

gccaggtgga agtaaaatct

ggtccetgga caatatcacce

agctgacctt ccgcgagaac

agtcgecagt ggtgtctggyg

gcagcatega catggtagac

420

480

540

600

630

60

120

180

240

300

360

420

480

540

600

660

720

780

792

60

120

180

240

300

360

420

480

540

600

660

720
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<210> SEQ ID NO 15
<211> LENGTH: 2946
<212> TYPE: DNA
<213> ORGANISM: human
<400> SEQUENCE: 15
aatgtcccga attcccagece tcaccaccece ttetcagtaa tgaccctggt tggttgcagg 60
aggtacctac tccatactga gggtgaaatt aagggaaggce aaagtccagyg cacaagagtg 120
ggaccccage ctctcactcet cagttccact catccaactg ggaccctcac cacgaatcte 180
atgatctgat tcggttccct gtctectect ceegtcacag atgtgageca gggcactget 240
cagctgtgac cctaggtgtt tctgccttgt tgacatggag agagcccttt cccctgagaa 300
ggectggecee cttectgtge tgageccaca gcagcagget gggtgtettg gttgtcagtg 360
gtggcaccayg gatggaaggg caaggcaccce agggcaggcece cacagtcccg ctgtccccca 420
cttgcacccet agettgtage tgccaaccte ccagacagece cageccgetyg ctcagetcca 480
catgcatagt atcagccctce cacacccgac aaaggggaac acaccccctt ggaaatggtt 540
ctttteccee agtcccaget ggaagccatg ctgtetgtte tgetggagea gctgaacata 600
tacatagatg ttgccctgcce ctccccatet geaccctgtt gagttgtagt tggatttgte 660
tgtttatget tggattcacc agagtgacta tgatagtgaa aagaaaaaaa aaaaaaaaaa 720
aggacgcatg tatcttgaaa tgcttgtaaa gaggtttcta acccacccte acgaggtgte 780
tctcacccee acactgggac tcgtgtggece tgtgtggtge caccctgetyg gggectecca 840
agttttgaaa ggctttecctce agcacctggg acccaacaga gaccagctte tagcagctaa 900
ggaggcegtt cagectgtgac gaaggcectga agcacaggat taggactgaa gcgatgatgt 960
ccecttecct actteccett ggggctecct gtgtcaggge acagactagg tettgtgget 1020
ggtctggett geggcecgegag gatggttete tcectggtcata gecccgaagtce tcatggcagt 1080
cccaaaggag gcttacaact cctgcatcac aagaaaaagg aagccactge cagcetggggg 1140
gatctgcage tcccagaagce tcegtgagec tcagccaccece ctcagactgg gttectetece 1200
aagctegece tctggagggg cagcgcagece teccaccaag ggccctgega ccacagcagg 1260
gattgggatg aattgcctgt cctggatctg ctctagaggce ccaagctgcece tgcctgagga 1320
aggatgactt gacaagtcag gagacactgt tcccaaagcc ttgaccagag cacctcagcece 1380
cgctgacctt gcacaaactc catctgectge catgagaaaa gggaagccgce ctttgcaaaa 1440
cattgctgcce taaagaaact cagcagcctce aggcccaatt ctgccactte tggtttgggt 1500
acagttaaag gcaaccctga gggacttggce agtagaaatc cagggcctcecce cctggggetg 1560
gcagcttegt gtgcagcectag agetttacct gaaaggaagt ctcectgggeccce agaactctcece 1620
accaagagcce tccctgcegt tegctgagte ccagcaattce tectaagttg aagggatctg 1680
agaaggagaa ggaaatgtgg ggtagatttg gtggtggtta gagatatgcc cccctcatta 1740
ctgccaacag tttcggctge atttcttcac gcaccteggt tectcecttect gaagttettg 1800
tgccctgete ttcagcacca tgggecttcet tatacggaag gectctgggat ctceccccecttg 1860
tggggcaggce tcttggggcec agcctaagat catggtttag ggtgatcagt getggcagat 1920
aaattgaaaa ggcacgctgg cttgtgatct taaatgagga caatccccecce agggctgggce 1980
actcctecce teccectcact tetcecccacct gcagagecag tgtcecttggg tgggctagat 2040
aggatatact gtatgccggce tceccttcaage tgctgactca ctttatcaat agttccattt 2100
aaattgactt cagtggtgag actgtatcct gtttgctatt gettgttgtg ctatgggggg 2160
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aggggggagg aatgtgtaag atagttaaca tgggcaaagg gagatcttgg ggtgcagcac 2220

ttaaactgcce tcgtaaccct tttcatgatt tcaaccacat ttgctagagg gagggagcag 2280

ccacggagtt agaggccctt ggggtttcte ttttceccactg acaggcttte ccaggcagcet 2340

ggctagttca ttceccteccce agecaggtgce aggcgtagga atatggacat ctggttgett 2400

tggcctgetg cectettteca ggggtectaa gcccacaatce atgcectccect aagaccttgg 2460

catccttecee tctaagcegt tggcacctcet gtgccaccte tcacactgge tcecagacaca 2520

cagcctgtge ttttggaget gagatcactce gcttcaccct cctcatcttt gttcectcecaag 2580

taaagccacyg aggtcegggge gagggcagag gtgatcacct gegtgtceca tctacagace 2640

tgcagcttca taaaacttct gatttctctt cagectttgaa aagggttacc ctgggcactg 2700

gcctagagece tcacctecta atagacttag ccccatgagt ttgccatgtt gagcaggact 2760

atttctggca cttgcaagtc ccatgatttce ttceggtaatt ctgagggtgg ggggagggac 2820

atgaaatcat cttagcttag ctttctgtct gtgaatgtct atatagtgta ttgtgtgttt 2880

taacaaatga tttacactga ctgttgctgt aaaagtgaat ttggaaataa agttattact 2940

ctgatt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 16

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

Primer

SEQUENCE: 16

gtggatctca agccctcaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 17

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

Primer

SEQUENCE: 17

gatccectga ttttggaggt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 18

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Description of Artificial Sequence:

Primer

SEQUENCE: 18

aaggtgacct ccaagtgtgg

<210>
<211>
<212>
<213>

SEQ ID NO 19

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence

2946

Synthetic

20

Synthetic

20

Synthetic

20
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38

-continued

<220> FEATURE:

<223> OTHER INFORMATION: Description of Artificial Sequence:

Primer
<400> SEQUENCE: 19

ggtatgcatg gagggagaag

Synthetic

20

The invention claimed is:

1. A transgenic mouse having germ and somatic cells
whose genome comprises a transgene comprising a DNA
construct comprising:

(1) a cDNA sequence coding for a truncated tau protein,
wherein the truncated tau protein is that encoded by the
c¢DNA sequence selected from SEQ ID NOS 1-14; and

(ii) a tissue-specific promoter, wherein the cDNA sequence
is operably linked to a the tissue-specific promoter,
wherein the tissue-specific promoter is functional in
mouse brain cells; and wherein

neurofibrillary (NF) pathology associated with Alzheimer’s
disease occurs in the resulting transgenic mouse expressing
the transgenic truncated tau protein in the brain when com-
pared to a non-transgenic mouse counterpart.

2. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:1.

3. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:2.

4. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:3.

5. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:4.

6. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:5.
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7. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:6.

8. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO.7.

9. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:8.

10. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:9.

11. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:10.

12. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:11.

13. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:12.

14. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:13.

15. The transgenic mouse of claim 1, wherein the truncated
tau protein is that encoded by the cDNA sequence of SEQ ID
NO:14.

16. The transgenic mouse according to any one of claims 1
and 2-15, wherein the promoter is a Thy-1 promoter.

#* #* #* #* #*
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